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fn m&r to elwidate gese-ensym relationshipa, attent%on ha* 

been f cmmaed oa a rlngle enzyme, amy mutant8 obtained in uhiah the 

ezaoyme Zs daffclent or rsdified, rad genetic; ami Mriologioal dlfferanoer 

betws+n the mutantr Madied. The entyme ehoeen for rtudy ir beta-d- 

~lwat~ribase, or lmtam, in Ewherfohia a011 1[42. Thlr ryrten naa 

eelebted betmuse (a) lmtase work8 cm a readily obtainable mbotrate, 

laatome; (b) it proved to be a rtapla matter to isolate my number of 

rrcltantr deffaient in l.mtaoe, by thm uee of lndioator oedlum whit& 

told whather a given aoloay on a plate wa8 prodwing raid or not, 

aatmrdlng to whether it acmld split and ferment laatooe; (a) a very 

precise mpe8trophotmetrlo aethod for the determination of ths ezuyma 

was developed using the analogonrr eubotri*te, nltrophenlyl &aatoelde. 

The mmpound is aolorlem, but uhen nitrophmol ia split off under 

enry=a8tia sation, it girer a pellou crolar whish WA be quantitatively 

marred in the apeotroghotc#eter: md (6) It proved to be relatively 

ear7 to sxtracrt the ensym from dried oellr and to rttady itr properties 

in vitro. 

&weral bxmdred Independent laatoae-negative mutants have bean 

irolated from nearly a alllion aolonier emmined on indlaator medium, 

after ultra-violet irmdiatfon. ltmt of these hare been ororrred asong 
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themoeXre8 In order to define their allelicr relstlonshIpr. At lsast 

sm(u~ wall-dsfinsd grmps have been imad, meh that a laatore-negative 

from one grmp will gfre some lactose-positive recombinant8 when ororred 

with a loatose-negatfre fror another. Within ths me group, laatose- 

nsgiktlrs parent8 give on4 Iss4tore-ne@Wre progeny. The aon&asIoa ,Irk.i-21 

I8 that there are st lestat rete~ dlstixmt 104 interdepeabeat~ aoxk 

trolling Irotors-fwwmtation, 10 that matat10n of arry 009 of th6a 

interfere8 wit& or modiftas the formation of the neaerwwy snsymm 

Studier on extmated &actorIdare rm;pport the contention that it 

fr & rin#$e ensyam ar~tfaal in the pathway of hwtoee m8tabbol~tN. ft 

ia oojq?lete~~ OS near4 absent in extr88tr and intad crellr of each of 

the mutant*. 

fn addition to the multtgenio aontrol oi @actoridara, some of 

the $cWmtr show a~terati0.m of mWeriL~ us~symer. Yor example, the matat 

ala88 %tw3-@ fail8 to ferment ghaose, maltose or la&ore. Then 

rffeats are probably due to dfrtinat emyma* bawura (1) the enqmer 

owmr fndepsndently of ena another in wild type as110 adapted to d%fferent 

subrtrater, (2) differelat suppressor nmtationt have been found whfch dll 

reter88 the QIff*rsat aompoaent8 of ths off ectr of Leq-, and (3) 8 

temperature-rerrrftirs allele, at ths &a9 l.ocrar ha8 bwn forbad, whiah Is 

like the w%ld type at 30 o e like typteal buy at 40~. but within the 

tCmperiatar8 interra hur a dIffereM threehold for the diff6mat effeats. 

Temperature siieatr ensyme forretion rat&or than aetloa: oella adopted 

to laotare at 30° retala their aatI+ity when tested at 400; 0011s fail 

to adgpt to lacstose at 400 and later shou ~0 abtivlty when terted at 

ri *her tbmrperratws. 

88wtal ffndin&s hare mggestsd that enaptstia mlaptntion rather 
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thta the speoificity of the final w~~yare produmd must be rcrutfniasd. 

$&&a88 IS fairly &riot4 EUhptiV%, isees ft IS preSent in v4ry llreall 

amount, IA aells whleh hare not reoently been exposed to laatose. ft 

SQIBiJb$ likely that the rite of action Of ntO8t Of the PRltcztionb Bay be 

st early ctcLgas in adarptEct1on. For exariqA4, the eLacfl-8 mukst type 

which produces gr&WtiCally no la&are in r88ponss to l~tose, 4dqts 

to & very appreciuble extent (sbmt li. third aa well as wild type) an 

other galhtctooide substrates arch ioe butyl e;alaotoaIde. Thus, L6uIl- 

~el18 grown in the pX’eseao8 of b&Ose forstcmt lW3tOSe Vel'y Weak~, 

while aalla gmnm on butyl gaLaatoride ferment lactoao neerrly a8 well. 

so wild tyy>e. The ewe prohbly holds for Luep On the other hand, 

Imp, X&64-, end “q+- eeem to be ilboqletsly devoid of tit484 under 

~11 oondftionr teeted, La&j- has 8 pleiotrapic effect SimfhU' to that 

of Las%, oraept t&t glwtlre is fermented, and it Is ~lwonats which 

i8 XWt. L&lo6- fOtrPlrsnt8 bUtOlDB, but On4 Very Shl~. 

!i2%4f34 obsemtitiWA8 ml&gest t&t the #BXl,tit3 WntrOl Qf ~bCtO8ida84 

48 quite bfdmplex, but they do not yet &ford more th@m 1&r for further 

resaarcrh In haoidtstIng t&e maWim of thir Qontrol. 

This laat6rial bar not yet been pbliahed, exempt in abstracts, aid 

in paosing in a retiew tkrtiohb a%e$orfrf. PariatiOA' which tail1 qpoar 

In Vohme 3, Annual Ezsviews of #imobiology, %*9-s, A description 

of Me wild type eneyw ersrd the ar8ay methods 18 In mamsorIpt. 



1s oollrsboretioa with LI group of bioehemirts at the UAiveraIty of 

&%lifornIa, Bbrk~l8y. the ~~G~AAISA~ of maltose fermsntation in the 

suppressox-mutant aonbimtion of -0 whiah fsrwatr maltose but not 

$1UtW84 ha8 b@eA inreetigated. It w&S faux@ that m&ltose ia pol$msriasd 

to a sterah-like polysea&mrIda tier the Influence of &bn enzym nmed 

"89J6@OWlt~08". At a l&ter Stage, the polyaacoharide Is photsphorolyoerl 

to yield &moue-l-phosp&te which IO thsn farther metabolized. Thr 

the cplittitlpd of lnaltoSe 8iraasteAtS @U~088, but goes iZhf5tOad via 

8ttslV3h t0 ~lWO68-l-pbO6@h8. However, this explmation Is InaOqpleter 

Amylansarltkse In, a.~;,, dried 08118, OOI3vertS wltOs8 t0 gh%OO88 and 

stirah in eqnimal~r pro~OrtIoAs, AA d one mol of ~luaose accurmlatea 

for aa& mol of maltose utilised. 

WlQ- 
(1) A (-) .-j nG # WA 

2 maltose BBltMW a glWO68 &lS polyreaaharide 
of nth degree. 

&at i&bat as118 do not MOIu6Uhto ~~WO88 duriag ppzlt088 fex'Wn- 

testion, arlthcmgh they will not nketgiboliae e~0gt3~0~6 gluoose supplied to 

them, eveA durfng m&tom utillcation. IA BOW way, the sell A’ust be 

Able to dirtiIysai8h betwesa the &moee which 16 relesaed from the 

srprleae~ttrrra rewtion (1). and that Supplied from without. ft in not 

gst ele~r whether there, might be a ehaniaal differ6AC8, or whether It 

will be naoetaeary to serort to 8ome explaation b&sued on ~~erm8abIlItya. 

!rhem4 obsernbtionr ure re2orted by Dmtdoroff, n., &kSSid, w, 2.. PutMIl, E. w., 
and tederborg, J. , %rect* Utfllastion of Maltore by E. call, acoe::teI for 
publiaation In the J-1 of BIolo&cml Ghemlstry. 



2. Oaae Bseroxblnation lo E. Coli. The isolation and b&arior of alplaid 

het%ror;ygot%e. 

!fh% Imwbl www 6-i 8%xual repradwtion in z. 0011 x-12 fr 8houn oL1 

the top lins of the enalossd fi@re, Chid18 o~carrlanally fuse, forming 

the dipl&¶ argot%, whiah tmdergosr iammdiate rethation, (8.0 pi&. 1). 

Xn the diagram (Fi#. 2) the cwo8soter pattern that would result in B 

lautose-ne#ptire pr%taliooph tr ahaun. Of oourre, ia other wgotb8, a 

emsabt*r between &w and B mi&t cmmlt in a laatorr-poritfve protetroph, 

bat in 8ny eve3%t, IL ring10 prototreph aoloqf wauld be either ptrrs Lsrr- 

br pure be+. 

8tsokr hare now bean found whiuh probacs sygoter vhiah ocmarioxml~ 

uontlmm to prolbfclmrte aa diplolUs for an extsndul perfad ai time %% 

fllurtratad in Pig;. 2. However, in abmt cme diririoa in eight or ten, 

a diploid w pnderg;o aeglrr~tion, with ~~~dng-wer, along; the mazm 

pttarrnr a# the rtarndmd. Houeva~, dlfforest aegragationr will ba 

I&a- end be+, octaordingly, the aolo~fm produced will be moauiaa 

of + and - rrthw th%u pure + or -0 8tpOe thr diplaid am bo isolated 

am B pmtatmgh, and ohsn tsawfsrred to cmplete redium for rwe@Mon, 

we are not mttrllCt@d ta tb reoov-rp of prototroph recombfnwxtta~ but 

tmxa al80 a%cppe tmar mush au the “au3tipl% mutmt" which i% ahava u 

Ad- Pn the top lfn% IX! the diagmm. !ifhls ww not pretiounly porsible, 

a8 erc~8aes hotd to brr ooadtiatrd on minim1 medLum, (which permits only 

plr13totmpho to develop), in order to sqpreas th6 parental asllr whlah 

mw prewmt in excess, Im, the relbction of prototrophs cam b% need 

to IJ%%W% the faterrnediats diplofd sttlge, vhf& can thsn be plated mt 

fre,ly on aols_ulsts mdiua, 



1x8 eollebaretion with X, B. Zarlla of QVll Uaivwsity, It h&e beea 

ahwn that ringls osllo osul, be picked iadividmW.y mder the mlcrosoepe 

aad that thay will btir 8eg?s~fs hto the wIaaa gaa%tfc typ%r. 'Phi8 

Qb@%PVdiOS ftlX'thW W@%b%S th% p??QOf fW U@rmSrl ftlUiOlb ia. thf8 

baet4Waa. X0 is hapsd to aontima% with uytologicd oompari8oa8 cd 

diploid bt%~O84f~%$%S and h@OfdS, with the mntiwsd aid of thr 

pl(bSmt &XWat, and With %%Sisbiatl% fPolll ths &UOwOh COmXitteO of 

tha @&ItsJrtlty of YbHzO%Sf& 

BOSWJ of these sqgeriawnt a hue becra pblf ahed ssr eAbarrant 

&Bt%rOayg~e8 in Eaeh%riQhir croli *, whiatt la due to apptwr in tie 

AprXl 1949 manxbaa’ of the ;prow~&I~rs oi the &atlrJILPl Aaadenty of 

i3%1%ll43QS. 
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